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Study on the Mechan■sm of B■eomyc■ Res■tance
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ルThree kinds of BLM res■stant strans from human
epidermo■d carcュnoma ce■■ ■ines were estab■ished in v■tro
by a mu■tistep se■ection w■th increas■ng concentrations
of BLM (0.■-l μg/m■)・  These strains were designated as
HeLa―BLMr′ KB―BLMr and Hepd―uvBLMr′ espective■y′ and
were ■nvestigated to e■uc■date the poss■b■ё mechan■sms of
BLM reSistance: ■)membrane permeabi■ity of BLM′which was
examined as the uptake and eff■ux o1 3H_PEP′ a new BLM 、
derivativer ii)BLM―inactivating activity of ce■■ extracts
by bioassay for antibacter■a■ ac v■ty w■th B. subti■iS PCI
2■9 strain′ and i■i)DNA repair activity after uV irradiation.
Consequent■y′ HeLa―BLMr and KB―BLMr ce■■s showed about
40 t reduction ■n  H―PEP uptake′ and HeLa―BLMr and Hepd―
uvBLMr ce■.s showed the e■evated ■eve■ of 3H_PEP eff■ux as
compared to the parenta■ cel■s.  KB―BLMr cel.s′ which had
■ost BLM res■stance by 30 ce■■ passages n BLM―free medium′
demonstrated the recovered uptake of 3H_PEP to the same
extent as that of the parenta■ ce■■s  Assay for BLM―
■nactivating activ■ty of ce■ xtracts revealed that HeLa―
BLMr and KB―BLMr ce■.s contained l.6 to ■.9-fo■d higher
activ■ty than did the■r par ntal cel■so  Further′ H La―BLMr
and Hepd―uvBLMr ce■.s were found to be much more res■stant
to uv irradiation than their parenta■ ce■■s′ indicating that
these two res■stant ce■ls carry the high DNA repa■r activ■ty.
7/
From these findings′ t was indicated that above three
factors at ■east were ■nvo■ved in the BLM res■stance.
When effect of treatment of HeLa ce■■s by mutagens
such as uv′ x―ray and mitomycin c(MMC)on the frequency of
emergence of BLM―res■stant ce■■s was exam■ned′ it resu■ted
in the tremendous enhancement of ■0′000-30′000 fo■d as
compared wェth the frequency by a mu■ti―step se■ection.
Twenty three BLM―sistant c■ones(HeLa―radBLMr′HeLa―mmcBLMr)
■so■ated from the cO■On■es formed after x―ray and MMc treat―
ment exihibited 6.4 to 25。2-fo■d degree of BLM resistance′
comparab■e to that of HeLa―BLMr ce■.se  Typica■ few c■ones
of HeLa―r dBLMr and HeLa―mmcBLMr ce■ls xam■ned demonstrated
the same mechan■sms of BLM res■stance as those of HeLa―BLMr
ce■s.
Cross res■stance of these BLM―res■tant ce■■s aga■nst
eight kinds of antitumor agents was exam■ned.  As a resu■t′
a■■ of five res■stant ce■■s exam■ned carr■ed the cross
res■stance aga■nst three to seven agents when estimated for
those w■th more than two―fo■d degree of res■stance.
To attempt the overcom■ng of BLM res■stance ■n v■tro′
combined effect of non―antitumor agents with BLM was tested.
Fi■ipin′ an antifunga■ po■yene antibiotic′ and Verapamil′
a ca■cium antagonist′ st mu■a ed 3H_PEP uptake and eff■ux′
respective■y′ and promoted cytoc■da■ effect of BLM to three
BLM―res■stant ce■■s markedly.  Furthermore′  n■cotinam■de′
●
●● ″
an inhibitOr of poly(ADP―ribose)po■ymerase′ nhanced
the ce■■ ki■ing by BLM of HeLa―BLMr and Hepd―uvBLMr′
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_        取_りふケ 旗 ム
(り 月も 語り月じめ^ 4 〔り月じクト      BLM7「j`イじ発オL   DNA修′ユ能
HeLa―radBLMr
Cl。 7           0。60 (l )    (|)     1。5 (|?)     87.7 (|||)
4     0。60(l) (|)  1。5(I?)  68.91111)
8      1。00(す)  (■0   1.6(|?)  54.1(|||)
HeLa―mmcBLMr
Cle 2           0。55 (l )    (l)     1.7 (1?)     59.1 (|,|)
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319。9 ± 14.1  206。7 ± ■7.3
420.9 ± 52。0  397.■ ± 69.8
45.l± 3。6 3± 9.2
326。2 ± 43.9    241el ± 30。1
439.2 ±  44.7   272。4 ±  5.5
1270。4 ± 167.71207.0 ± 130.3
56。3 ±  ■o.3    62.8 ± ■0 4
461。4 ± 100。5   424.6 ± 93.4
7■7.2 ±  72.3   670.5 ± 26。8
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